Worldwide, hundreds of thousands of people are diagnosed with kidney cancer and this disease is more common in developed and industrialized countries. Previously, kidney cancer was known as an elderly disease and was seen in people over a certain age; nowadays it is also seen in younger individuals and it is easier to diagnose thanks to new radiological diagnostic methods. A kidney tumor is a type of cancer that is extremely aggressive and needs surgical treatment rapidly. Today, approximately 30% of patients diagnosed with kidney cancer are unfortunately noticed at the stage of metastatic disease (spread to distant organs). The biggest factor that pushes us to this study is that kidney tumors progress unlike other cancer types with little or no symptoms. Therefore, conducting such studies is extremely important for early diagnosis. In this study, we compare the Unet3D models in order to help people who are dealing with difficulties in the diagnosis of kidney cancer. Unet, Unet+ResNet and Unet++ models were compared for image segmentation.
Introduction
Renal tumors are the third most common urologic cancer and constitute 2-3% of all adult malignancies. Renal Cell Cancer (RCC) is the most common histological subtype and accounts for approximately 85% of renal tumors [1] . Most renal masses are asymptomatic. However, clinical symptoms such as gross hematuria, side pain and palpable mass are occasionally seen. In most cases, it is detected on abdominal imaging.
Nowadays it is easier to catch asymptomatic, small volume localized renal tumors due to the routine use of imaging methods [2] . This led to a significant increase in the incidence of RCC.
Localized kidney cancers are those in which the tumor remains confined to the kidney and does not spread to the body. They can be stage 1 (limited to the kidney smaller than 7 cm by size) or stage 2 (greater than 7 cm and limited to the kidney by size).
Renal tumors are divided into benign and malignant tumors. Although benign growth has nothing to do with cancer, it is believed that it has a link to kidney cancer. It's just false information.
The malignant tumor, which we call kidney cancer, is caused by the uncontrolled proliferation of a number of cells in the kidney, resulting in an abnormal mass in the kidney.
The most common causes of kidney cancer are:
• Smoking
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• Obesity
•Hypertension (high blood pressure patients) Diagnosis is usually made by whole abdominal ultrasonography (CTU) or abdominal CT (computed tomography) or abdominal MRI performed in patients with other complaints [3] . Some patients are diagnosed before cancer metastasizes to other parts of the body, while in other patients metastatic spread occurs when the cancer is diagnosed for the first time. Kidney cancer can completely be cured if early diagnosed and appropriately treated.
Kidney
In a normal person, the kidneys are located on the right and left of the body, towards the back of the rib cage. There is an adrenal gland at the top of each kidney. In a normal person, there are two kidneys, but it may be possible for some people to live with a single kidney. The kidneys are covered with protective adipose tissue called the renal capsule., which is flexible, and if there is a tumor in the kidney, the membrane is stretched. If the tumor is diagnosed early, it may remain in the capsule and treatment is possible by surgical removal of the kidney [4] . Figure 1 . shows the general structure of the kidney [5] .
Figure 1. The body Structure of the Kidneys
In recent years, the incidence of kidney cancer in our country and in the world is increasing rapidly. Therefore, kidney cancer surgery operations have also increased. In 2012, 84,400 new cases of kidney cancer were reported in European Union countries. According to the Ministry of Health statistical data for 2013, cases of kidney tumors in Turkey, the number of which was 6534, accounted for 3 percent of all cancer patients [6] .
The diagnosis of kidney cancer requires a physical examination of the patient, as well as a careful interpretation of his/her complaints and history The physical examination is important to see whether there is abnormal stiffness or mass in the region matching the kidneys, especially in the abdomen. Blood and urine tests can then be performed. Occasionally, blood in the urine can be caught in patients with kidney tumors. The patient's complaints, history and first evaluation findings of the physician are very important to determine if further research is necessary. In order to understand the condition of the kidney and its surrounding organs, the doctor requests ultrasonography or intravenous urography. Ultrasonography is very useful to determine if there is a tumor in the kidney. Computed tomography (CT) should be performed if a renal tumor is shown or suspected in the images obtained from these tests. 3 of 13 CT shows the condition of the kidney to help understand whether the mass is a cyst or a tumor and whether it has spread or not and whether there is growth in the lymph glands around the kidney. However, an imaging method that distinguishes whether this tumor is benign or malignant (cancer)
is not yet available.
The available statistical data suggest that the probability of kidney cancer detected by imaging methods is around 80-85%. Therefore, any mass detected in the kidney should be considered as cancer until further investigation is performed. A needle biopsy may be required to be sure.
To determine the stage of the disease, a lung x-ray and sometimes bone scan can be performed. Figure 2 . shows the anatomical view of an early stage renal tumor. Figure 3 . shows the anatomical view of a kidney tumor in the advanced stage [7] . 
Materials and Methods

Dataset
This study employed the Kits19 data set prepared by experienced urologist oncologist writer Christopher Weight and his students specialized in kidney tumors. After the clinical characteristics and imaging data of the patients were collected, manual identification of the renal and tumor margins was performed. The data of a total of 209 patients were drawn by the manual segmentation method. The number of slices showing the kidneys was adjusted to approximately 50 per patient [8] . A fully convolutional network (FCN) is one that is trained end-to-end. It contains only convolutional layers and does not contain any dense layers since it can accept images of any size [10, 11] . Our Unet model and layer structures are shown in Table1. Figure 6 . ResNet Architecture Figure 6 . shows the structure of the Resnet architecture. ResNet, unlike its predecessor models, requires adding residual value blocks to the subsequent layers [12] . ResNet distinguishes itself from other classical models with this feature. The residual value changes the system account as follows: [13] . Normally we can map the part from the input to the output with a nonlinear H (x) function. In ResNet architecture, this path is mapped to another nonlinear function defined as F (x): = H (x) -x instead of H (x). In addition, by making a shortcut connection from input to output, the x (input) value is added to the F (x) function arithmetically. Then the function F (x) + x is added together in ReLU. The aim of adding input to the end of layer 2 is to transmit the values from the previous layers to the next layers more strongly. Experiments based on this hypothesis showed that the same function was achieved in both approaches, but the ease of training the network was different [14] .
Unet+ResNet Architecture
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Dice Coefficient
In this study, the Dice similarity coefficient (DSC), which is an important criterion for medical segmentation, is taken as reference. The most popular loss function for image segmentation tasks is based primarily on the Dice coefficient, the measure of overlap between the two samples. . shows the dice coefficient and its calculation. This is a measure of the difference between the real face area for segmentation and the area we calculate [17, 18] .
Results and Discussion
The data of a total of 209 patients from the Kits19 dataset drawn by manual segmentation were made available. We first analyzed the image and calculated slice thickness, window width and position. Later, we created kidney images and masks for these pictures. Finally, we created 3D pictures and masks for the pictures. After converting 3D data to NumPy format, 30 of them were separated for validation, and the remaining datasets were distributed for training. The last 10 datasets were reserved for testing.
Segmentation with Unet3D Models
Unet3D models for renal segmentation was prepared to check the 3D data. The Adam optimizer was used as the optimization algorithm and the ReLU activation function was employed as the activation function. The system was trained for 100000 steps with Nvidia Tesla video card on Tubitak-
Truba servers
Kidney Tumor Segmentation with Unet Model
Some of the ground truth images, true masks and predicted masks produced as a result of the validation results are shown in figure 10 for Unet model. Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 January 2020 doi:10.20944/preprints202001.0314.v1 Figure 10 . Some cross-sectional images for Unet model
Kidney Tumor Segmentation with Unet + ResNet Model
In contrast to the Unet model, ResNet architecture was carried out with the previous layer in the convolution stage of each layer and the layer was transferred to the next layer in this way.
Some of the ground truth images, true masks and predicted masks produced as a result of the validation results are shown in figure 11 for Unet+ResNet model. Figure 13 shows the test results for all three models. The area selected as the red color appears to be the region in which the Unet ++ model is different in segmentation. Figure 13 shows the ground truth and original masks, as well as the segmentation results for all three models. to be used in hospital environments can be created.
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